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Listing of Claims : 



Claim 1 (Canceled) . 

2. (Currently Amended) A microscope system in which an 
electronic camera is used to pick up an observation image by a 
microscope, comprising: 

a controlling section for setting an image pickup operation 
5 of an image pickup element in said electronic camera to an 

optimum state in accordance with a state of at least one of an 
optical system combination for a projection magnification of at 
least an objective lens and a photo eyepiece on a microscope 
side, an observation method, and lighting conditions; 
10 a microscope controlling section for controlling an 

operation of said microscope; and 

an image pickup element driving section for driving said 
image pickup element, 

wherein sa id imaae_p_ickup element driving section has a high 
15 .s_p.eed reading mode for driving the image pickup element to 

produce an image signal bv binn ing or thinning reading, and a low 
.s_peed reading mode for dri ving the imafre pickup element to 
produce an image signal wi th a greater number of pixels than the 
image signal pro duced in , the high speed reading mode; 
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wherein said controlling section sets an image pickup 
element drive mode of said image pickup element driving section 
to n kfte high speed drive reading mode, while the controlling 
section detects operation information outputted from said 
microscope controlling section. 

3, (Currently Amended) h microscope system in which an 
electronic camera is used to pick up an observation image by a 
microscope, comprising: 

a controlling section for setting an image pickup operation 
of an image pickup element in said electronic camera to an 
optimum state in accordance with a state of at least one of an 
optical system combination for a projection magnification of at 
least an objective lens and a photo eyepiece on a microscope 
side, an observation method, and lighting conditions; 

a microscope controlling section for controlling an 
operation of said microscope; and 

an image pickup element driving section for driving said 
image pickup element, 

wherein said ima ge pickup element driving section has a 
binning function for drivi ng the image pickup element to pick up 
the observation image in units of an image pickup unit comprising 
a plur ality of adjacent pixels; 
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wherein said controlling section sets a binning number^ 

wh_i_c_h_indicates a size of the image .pickup unit, of said image 

20 pickup element driving section based on an objective lens type 

outputted from said microscope controlling section* 

4. (Original) The microscope system according to claim 3, 
wherein said controlling section comprises a memory in which a 
table of the objective lens type and the corresponding binning 
number is stored, compares the objective lens type outputted from 

5 said microscope controlling section with said table to determine 
the binning number, and sets the binning number as the binning 
number of said image pickup element driving section. 

5. (Currently Amended) The A microscope system according Lo 
claim 3 f in whi c_h__an electronic camera is used to pick up an 
observation image bv a microscope, comprising: 

a controlli ng section for setting an image pickup operation 
5 of an image pickup element in said electronic camera to an 

optimum state in accordance with a state of at least one of an 
optical system co mbination for a projection magnification of at 
least an objective lens and a photo eyepiece o_n_a microscope 
side, an observation method, and lighting conditions; 
L0 a micro scope controlling section for controlling an 

operatio n_of said microscope: and 
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an Image pi ckup element driving section for driving said 
image pickup element; o 

wherein sa id controlling section sets a binning number of 
15 said image pickup element djriLvina section based on an objective 

lens type outout ted from said microscope controlling section; and 
wherein said controlling section comprises a memory in which 
a table of the objective lens type and a corresponding NA of a 
. light image incident upon said electronic camera is stored, 
20 compares the objective lens type outputted from said microscope 

controlling section with said table to obtain the NA of the * light ■ 
image incident upon said electronic camera, obtains a resolution ' 
R of said light image from the NA, obtains the binning number as 
a maximum integer of 1 or more satisfying: 
25 B < R/2p 

when the binning number is B and an element pitch of said image 
pickup element is p, and sets the binning number as the binning 
number of said image pickup element driving section* 

6. (Previously Presented) The microscope system according 
to claim 2, further comprising: 

an image forming lens and an intermediate magnification 
change optical system, 
5 . wherein said controlling section sets a binning number of 

said image pickup element driving section based on an objective 
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lens type, an image forming lens type and a zoom magnification of 
the intermediate magnification change optical system outputted 
from said microscope controlling section. 

7. (Original) The microscope system according to claim 6, 
wherein said controlling section comprises a memory in which a 
table of the binning number corresponding to a combination of the 
objective lens type, the image forming lens type and the zoom 
5 magnification of the intermediate magnification change optical 

system is stored, compares the combination of the objective lens 
type, the image forming lens type and the 200m magnification of 
the intermediate magnification change optical system outputted 
from said microscope controlling section with said table to 
10 determine the binning number, and sets the binning number as the 
binning number of said image pickup element driving section. 

8- (Currently Amended) *he h microscope system accordin g to 
claim C f in which an electronic camera is used to Dick up an 
observation im age by ajmicroscope, comprising: 

a controlli ng section for setting an image pickup operation 
5 of an image, pickup elemen t in said_electronic camera to an 

optimum state in a ccordance with a state of at least one of an 
optical system combination for a pr ojection magnification of at 
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least an objective lens and a photo eyepiece on a microscope 
side, an observation method, and lighting conditions; 
10 a microscope controlling section for controlling an 

operation of said microscope; 

an image oickup element__.driving section f Qr__dr_iy,in_g_5_a.id 
image pickup element; and 

an, .image forming lens and an intermediate magnification 
15 chance optical system; 

wherein said controlling section sets an imaae___pickup 
element .alri-ve ^P^_,ffi l ^qA^-^a l qe..pi,Qk^p element driving section 
to a high speed drive mode_._whil_e._the controlling section detects 
operation Information outoutted from s aid microscope controlling 
20 section; 

wherein said controlling section sets a binning number of 
said image pickup element driving section based on an objective 
lens type, an image forming lens type and a zoom magnification of 
the inte rmediate magnification change optical system outputted 

25 from said, microscope controlling section; and " 

wherein said controlling section comprises a memory in which 
a table of a combination of the objective lens type, the image 
forming lens type and the zoom magnification of the intermediate 
magnification change optical system and a corresponding NA of a 

30 light image incident upon said electronic camera is stored, 

compares the objective lens type, the image forming lens type and 
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the zoom magnification of the intermediate magnification change 
optical system outputted from said microscope controlling section 
with said table to obtain the NA of the light image incident upon 
35 said electronic camera, obtains a resolution R (= 0.5A/NA or 

0.61A/NA: X denoting one of wavelengths of lights constituting 
the light image) of said light image from the NA, obtains the 
binning number as a maximum integer of 1 or more satisfying: 
B < R/2p 

40 when the binning number is B and an element pitch of said image 
pickup element is p, and sets the binning number as the binning 
number of said image pickup element driving sect ion - 

9. (Currently Amended) A microscope system according to 

claim G, in which an electronic camera is used to pick up an 
. observation image bv a microscope, comprising: 

a controlling section for setting an image pickup operation, 
5 of an image pickup element^in , said electronic camera to an 

optimum state i n accordance with a state of _,at least one of an 
optical system combination for a projection magnification of at 
least an objective lens an d a photo eyepiece on a microscope 
sJLde, an observation method> and lighting conditions; 
3-0 a micro scope controlling section for controlling an 

operation of said microscope: 
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an imaoe pickup eleme nt driving section for dr iving said 

image Pickup element; and 

an image forming lens and an intermediate magnification 
15 change optical_,svstem; 

w_h_e_rein said controlling section sets an image pickup 
element drive mo_d_e__of said image pickup element driving section 
to a high speed drive mode, while the controlling section__detects 
operation information outputted from said_jmicroscope controlling 
20 section; 

wherein said controlling section sets a binning number of 
said image pickup element driving section based on an objective 
lens tv oe, an image forming lens type and a zoom magnification of 
the intermediate magnification change optical system outputted 
25 from said microscope controlling section; and 
wherein said controlling sections 

comprises a memory in which a table of an NA and a 
magnification corresponding to the objective lens type is stored, 
compares the objective lens type outputted from said 
30 microscope controlling section with said table to obtain the NA 
of the objective lens, 

obtains an image forming magnification of an optical 
system of said microscope from the objective lens type, the image 
forming lens type and the zoom magnification of the intermediate 

-9- 



PAGE 10131 * RCVD AT 11/9/2004 5:04:16 PM [Eastern Standard Time] * SVR:USPT0-EFXRF-1/3 * DNIS:8729306 * CSID:2123195101 * DURATION (mm-ss):08-10 



11/09/2004 17:06 2123195101 



FRISHAF HOLTZ GOODMN 



PAGE 11/31 



Application No. 09/775,005 Customer No. 01933 

Response to Office Action 

35 magnification change optical system outputted from said 
microscope controlling section, 

obtains the NA of a light image incident upon said 
electronic camera from the NA of said objective lens and the 
image forming magnification of said optical system by the 
40 following equation; 

NA NA of the objective lens /the image forming 
magnification of the optical system, 

obtains a resolution R (= 0.5A/NA or 0.61A/NA: X 
denoting one of wavelengths of lights constituting the light 
45 image) of the light image from the NA, 

obtains the binning number as a maximum integer of 1 or 
more satisfying: 

B < R/2p 

when the binning number is B and an element pitch of the image 
50 pickup element is p, and 

sets the binning number as the binning number of said 
image pickup element driving section. 

Claim 10 (Canceled) . 

11* (Previously Presented) The microscope system according 
to claim 2, further comprising: 
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an AE calculating section for performing an automatic 
exposure control f 
5 wherein said controlling section stops an exposure time 

control in said AE calculating section, while the controlling 
section detects information of light path change of said 
microscope output ted from said microscope controlling section. 

12. (Previously Presented) The microscope system according 
to claim 2/ further comprising: 

a frame memory for storing image data picked up by said 
image pickup element, 
5 wherein said controlling section stops rewriting of the 

image data to said frame memory/ while the controlling section 
detects information of light path change of said microscope 
outputted from said microscope controlling section. 

13. (Previously Presented) The microscope system according 
to claim 2, further comprising: 

a cooling section for cooling said image pickup element, 
wherein said controlling section changes a set temperature 
5 set to said cooling section in accordance with an observation 
method outputted from said microscope controlling section. 

Claims 14-22 (Canceled) . 
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23. (Currently Amended) & microscope system ac co rdin g 

t o claim 14, — further in which an electronic camera is used to 
pick up an observation image bv a microscope comprising: 

a controlling section for setting an image pickup element in 
5 said ele_c_t_rpjg jc , camera to an optimum state in accordance with a 
state of at least one of an optical system combina±J^_D^f_o_XL_a 
projection magnification of at least an objective lens and a 
photo eve piece on a microscope side, an observation method, and 
lighting conditions; 
10 a microscope controlling section for controlling an 

operating of said microscope; and 

an image adjusting section for adjusting image data picked 
up by said image pickup element; 

wherein said controlling section comprises a memory in which ' 
15 sc at least one color matrix in accordanc e with corresponding to a 
lighting conditions light color temperature is stored, calculates 
the lighting light color temperature from types and a number of 
filters inserted in a light path, and a lighting light voltage 
which are output compa re s the li g htin g conditions out p utt e d from 
20 said microscope controlling section , compares the calculated 

lighting light color temperature with a content of said memory, 
and sets the color matrix in accordance with the lighting 
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suinJiticaia light color temperature to said image adjusting 
section, and 

25 wherein said image adjusting section performs a color 

conversion of the image data in accordance with the set color 
matrix. 

Claims 24 and 25 (Canceled) * 

2 6- (Currently Amended) The & microscope system acc o rdin g 
fco ^laim 25 r in which an electronic camera, j,_s_used to pick up an 
observation image bv a microscope, comprising: 

a controlling section for setting recording of an image 
5 picked up bv saJLd electronic camera to an optimum state in 

accordance with a state of at least one of an optical, system 
combination for a projection magnification of at lea_s_t__an 
objective lens and a photo eyepiece on a microscope side, and an 
observation method ; 
10 a microscope controlling section for controlling an 

operation of said m icroscope; and 

an image recording section for recording image data picked 
up by said image pickup element; 

wherein said controlling section sets a recording pixej 
15 number of an image recording section based on an objective lens 
type ou tput bv said microscope controlling section; and 
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wherein said controlling section comprises a memory in which 
a table of the objective lens type and a corresponding NA of a 
light image incident upon said electronic camera, obtains a 
resolution R {= 0.5X/NA or 0.61A/NA: X denoting one of the 
wavelengths of lights constituting the light image) of the light 
image from the NA, obtains the recording pixel number as a 
maximum pixel pitch satisfying: 

Ip < R/2 

when a pixel pitch of a recorded image is lp f and sets the 
recording pixel number as the recording pixel number of said 
image recording section. 

Claim 27 (Canceled) - 

28 « (Currently Amended) she A microscope system acc^rdiivy 
to claim 27, in which an elec tronic camera is used to pick up an 
.Observation image by a microscope, comprising: 

a controlling section fo r setting recording of an imagft 
picked up by said electro n ic camera to an optimum state in 
accordance with a state o f at least one of an optical system 
Combination for a projection mag ni f ication of at least an 
objective lens and, a photo eyepie c e on a microscope side, and an 
■Observation method .» 
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10 a microscope controlling section for controlling an 

operation of said microscopes 

an image recording section. for recording image data picked 
up bv said image pickup element; and 

an image forming Lens and an intermediate magnification 
15 change optical svst.ernjL 

wherein said controlling section sets a rec ording pixel 
number of an image recording section based on an obiectiYe_J^e_ns 
t ype output bv said microscope controlli ng section ; 

wherein said controlling section sets a .reco rding pixel 
20 number of an image, recording section based on an objective lens 
type, an image forming lens type and a zoom magnification __o_fL_aja 
intermediate magnification change QPtlc.aJ^sjystem output by said 
microscope contrqllinq section; and 

wherein said controlling section comprises a memory in which 
25 a table of a combination of the objective lens type, the image 

forming lens type and the zoom magnification of the intermediate 
magnification change optical system and a corresponding NA of a 
light image incident upon said electronic camera is stored, 
compares the objective lens type, the image forming lens type and 
30 the zoom magnification of the intermediate magnification change 

optical system outputted from said microscope controlling section 
with said table to determine the NA of the light image incident 
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upon said electronic camera, obtains a resolution R (= 0.5X/NA or 
0*61A/NA: X denoting one of the wavelengths of lights 
35 constituting the light image) of the light image from the NA, 
obtains the recording pixel number as a maximum pixel pitch 
satisfying: 

Ip < R/2 

when a pixel pitch of a recorded image is Ip, and sets the 
4 0 recording pixel number as the recording pixel number of said 
image recording section, 

29. (Currently Amended) The A microscope system ' accordin g 
tv claim 27, in which an electronic camera is used to pick up an 
• observa_ti_o_n_imaae bv a microscope, comprising,:. 

a controlling section for setting recording of an image 
5 Dicked_up_b_y_5_ai_cL electronic camera to an optimum state in 

accordanc e with a state of at least one of an optical system 
combination for a projection magnification of at leas_t_an 
QbAe.ct.i3Le_Jj5in_5__aBd_a photo eyepiece on a microscope side, and an 
observation method; 
10 a microscope controlling. s_e_c_ti_on_ f or controlling an 

operation of said microscope; 

an image recording section for recording image data picked 
up bv s_a_id_image pickup element; and 
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an imaoe formin g lens and an intermediate magnification 

15 change qpiigsX system. 

wherein said controlling section sets_a_^:ec9rding pixel 

number of_ an__imaoe recording section based on an objective lens 

type output by said microscope controlling section; 

wherein said controlling section sets a recording pixel 
20 number of an image recording section based on an objective lens 

type, an image forming lens type and a zoom magnification of an 

lnte_rm_e_di.at_e_inaanif ication change optical system output ,bv__sai_d 

microscope controlling_-se_ct_ion; and 

wherein said controlling sectionj. 
25 comprises a memory in which a table of an NA and a 

magnification corresponding to the objective lens type is stored, 
compares the objective lens type outputted from said 

microscope controlling section with said table to obtain the NA 

of the objective lens, 
30 - obtains an image forming magnification of an optical 

system of said microscope from the objective lens type, the image 

forming lens type and the zoom magnification of the intermediate 

magnification change optical system outputted from said 

microscope controlling section, 
35 obtains the NA of a light image incident upon said 

electronic camera from the NA of said objective lens and the 
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image forming magnification of said optical system by the 
following equation: 

NA= NA of the objective lens /the image forming 
40 magnification of the optical system, 

obtains a resolution R («= Q,5A/NA or 0-61X/NA: A 
denoting one of the wavelengths of lights constituting the light 
image) of the light image from the NA, 

obtains the recording pixel number as a maximum pixel 
.45 pitch satisfying: 

Ip < R/2 

when a pixel pitch of a recorded image is Ip, and 

sets the recording pixel number as the recording pixel 
number of said image recording section. 

Claims 30-32 (Canceled) 

33. (Previously Presented) The microscope system according 
to claim 3, further comprising: 

an image forming lens and an intermediate magnification 
change optical system, 
5 wherein said controlling section sets a binning number of 

said image pickup element driving section based on an objective 
lens type, an image forming lens type and a zoom magnification of 
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the intermediate magnification change optical system outputted 
from said microscope controlling section - 

34 ♦ (Previously Presented) The microscope system according 
to claim 33, wherein said controlling section comprises a memory 
in which a table of the binning number corresponding to a 
combination of the objective lens type, the image forming lens 
5 type and the zoom magnification of the intermediate magnification 
change optical system is stored, compares the combination of the 
objective lens type, the image forming lens type and the zoom 
magnification of the intermediate magnification change optical 
system outputted from said microscope controlling section with 
10 said table to determine the binning number, and sets the binning 
number as the binning number of said image pickup element driving 
section. 

35. (Currently Amended) ttre A microscope system a c c or din g 
to £laim 33, in whicti an electronic camera is used to oick_up_an. 
observation image by a microscope, comprising: 

a controlling section for setting an image picJcun .operation 
5 _o_f an image pickup element in said electronic camera to an 

optimum state in accordance with a state of at least one of an 
optical system combination for a projection magnification of at 
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,least an objective lens and a photo eyepiece on a microscope 
•side, an observation method, and lightin g conditions; 

a microscope controlling section for contro lling an 
operation of said microscope; 

an image oickup element driving section for driving said 
image pickup element; and 

an image forming lens_a.pd an intermediat e magnification 
change optical system; 

wherein saldL controlling section sets a binning number of 
said image pickup element driving section based on an objective . . 
lens type outputted from said microscope controlling section; 
wherein said controlling 3ectio_n_sets a binning number of 
20 said ima.qe_p_i_ckup element driving section based, on an objective 

lens type, an image forming lens type and a zoom magnification .... of 
the intermediate magnification change optical __sjyst em outputted 
from said microscope CQntrollin-g_s_e_c_tion; and 

wherein said controlling section comprises a memory in which 
2 5 a table of a combination of the objective lens type, the image 

forming lens type and the zoom magnification of the intermediate 
magnification change optical system and a corresponding NA of a 
light image incident upon said electronic camera is stored, 
compares the objective lens type, the image forming lens type and 
30 the zoom magnification of the intermediate magnification change 

optical system outputted from said microscope controlling section 
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with said table to obtain the NA of the light image incident upon 
said electronic camera, obtains a resolution R 0.5A/NA or 
0.61A/NA: A denoting one of wavelengths of lights constituting 
35 the light image) of said light image from the NA, obtains the 
binning number as a maximum integer of 1 or more satisfying: 
B < R/2p 

when the binning number is B and an element pitch of said image 
pickup element is p, and sets the binning number as the binning 
40 number of said image pickup element driving section. 

36. (Currently Amended) ¥tw h microscope system crc cordin g 
tro-c l - aim 33, in which an electronic camera is used, to pick up an 
observation image bv a microscope, comprising: 

a controlling section for setting an image pickup operation 
5 of an image pickup element in said electronic camera to an 

optimum state in ac.c.Qr_dan_c_e with a state of at least one of an 
optical system combination for a projection. jn_a_gnif ication of at 
least an objective lens and a photo eyepiece on a microscope, 
side, an observation me_th_o_d, and lighting conditions; 
10 a microscope controlling section for__c_ont rolling an 

operation of said mic_xLQ_s_c_ojg_e_^ 

an image pickup element driving section for driving said 
image pickup element; and 
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an image forming lens and an interme diate magnification 
15 change optical system; 

therein said controllin g section sets a binning number of 
said image pickup element dr i ving section based on an objective 
J.ens type outoutted from said microsco pe controlling section; 

wherein said controlling section „s_e ts a binning number of 
20 said image pickup element driv ing section based on an objective, 

lens type, an image formin g lens type and a zoom magnification of 
the intermediate mag n if ication change , opti cal system outputted 
from said microscope controlling sec tion; and 
wherein said controlling section^ 
25 comprises a memory in which a table of an NA and a 

magnification corresponding to the objective lens type is stored, 
compares the objective lens type outputted from said 
, microscope controlling section with said table to obtain the NA 
of the objective lens, 
30 obtains an image forming magnification of an optical 

system of said microscope from the objective lens type, the image 
forming lens type and the zoom magnification of the intermediate 
magnification change optical system outputted from said 
microscope controlling section, 
35 obtains the NA of a light image incident upon said 

electronic camera from the NA of said objective lens and the 
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image forming magnification of said optical system by the 
following equation : 

NA = NA of the objective lens/ the image forming 
40 magnification of the optical system, 

obtains a resolution R {= 0.5X/NA or 0,61A/NA: A 
denoting one of wavelengths of lights constituting the light 
image) of the light image from the NA, 

obtains the binning number as a maximum integer of 1 or 
45 more satisfying: 

B < R/2p 

when the binning number is B and an element pitch of the image 
pickup element is p, and 

sets the binning number as the binning number of said 
50 image pickup element driving section. 

37. {Previously Presented) The microscope system according 
to claim 3, further comprising: 

an AE calculating section for performing an automatic 
exposure control, 
5 wherein said controlling section stops an exposure time 

control in said AE calculating section, while the controlling 
section detects information of light path change of said 
microscope outputted from said microscope controlling section. 
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38. (Previously Presented) The microscope system according 
to claim 3, further comprising: 

a frame memory for storing image data picked up by said 
5 . image pickup element, 

wherein said controlling section stops rewriting of the 
image data to said frame memory, while the controlling section 
detects information of light path change of said microscope 
outputted from said microscope controlling section* 

39. (Previously Presented) The microscope system according 
to claim 3, further comprising: 

a cooling section for cooling said image pickup element, 
wherein said controlling section changes a set temperature 
5 set to said cooling section in accordance with an observation 
method outputted from said microscope controlling section. 

40. (New) The microscope system according to claim 2, 
further comprising: 

a preprocessor for converting the image signal from the 
image pickup element into digital image data; 
5 a frame memory for storing the digital image data which has 

been converted in the preprocessor; and 
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an AE calculator for carrying out automatic exposure control 
based on the image data stored in the frame memory; 

wherein the AE calculator stops exposure time control while 
10 conversion information of a light path of the microscope 

outputted from the microscope controlling section is detected. 

41. (New) The microscope system according to claim 3, 
further comprising: 

a preprocessor for converting the image signal from the 
image pickup element into digital image data; 
5 a frame memory for storing the digital image data which has 

been converted in the preprocessor; and 

an AE calculator for carrying out automatic exposure control 
based on the image data stored in the frame memory; 

wherein the AE calculator stops exposure time control while 
10 conversion information of a light path of the microscope 

outputted from the microscope controlling section is detected. 
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